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(54) EX VIVO IMMUNIZATION USING HETEROGENIC COMPLETE DOUBLE 
SPECIFIC AND/OR TRIPLE SPECIFIC ANTIBODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To 
accomplish an antitumor immune 
system in human and animal ex vivo, 
useful for preventing and treating 
tumor diseases, by treating an isolated 
self tumor cell so as to prevent its 
survival in refusion and incubating the 
cell with a heterogenic double specific 
antibody, etc. 

SOLUTION: (A) A self tumor cell 
previously isolated from a patient or an 
animal is treated by radiation 
irradiation, etc., so as to prevent its 
survival in the following refusion and 
(B) incubated with a double specific 
antibody such as complete heterogenic 
anti-CD3 x antitumor-related antigen 
antibody and/or a triple specific 

antibody for 10 minutes to 5 hours to accomplish an antilumor immune 
system in human and animal ex vivo. The component B is bonded to a T cell, 
to at least one antigen on a tumor cell and to an Fc receptor positive cell at 
its Fc part (in the case of double specific antibody) or in a third specificity (in 
the case of triple specific antibody). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following processes: a Isolating-self-tumor cell;b In order to 
avoid the survival of that which follows regrouting Processing-this tumor 
cell;c The processed this tumor cell ; combined with an incubating-with 
perfect duplex of a different kind singularity and /Mie singularity antibody 
which show following properties:alpha~T cell — ; combined with at least one 
antigen on beta-tumor cell — in the Fc part with gamma-Fc receptor 
positive cell (case of a bispecific antibody) Or (case of the Mie singularity 
antibody) the Homo sapiens containing joining [ with the third singularity 
.-together; and the method of immunizing ex vivo of an animal. 
[Claim 2] The approach according to claim 1 characterized by being chosen 
so that it can combine with the Fc receptor positive cell in which the 
above-mentioned antibody has the Fcgamma acceptors I, II, or III. [Claim 3] 
The approach according to claim 2 characterized by the ability of the 
above-mentioned antibody to combine with the activated neutrophil 
leucocyte which are monocyte, a macrophage, a dendritic cell, a "natural 
killer" cell (spontaneous killer cell), and/or an Fcgamma acceptor I positive 
cell. 

[Claim 4] The approach according to claim 1 characterized by the ability for 
the above-mentioned antibody to guide a neoplasm reactivity complementary 
joint antibody, therefore guide a humoral immunity response. 
[Claim 5] The approach according to claim 1 characterized by being chosen 
so that the above-mentioned antibody may combine with a T cell through 
CD2, CD3, CD4, CD5, CD6, CD8 f CD28, and/or CD44. [Claim 6] The 
approach according to claim 1 that the above-mentioned antibody is 
characterized by being chosen as association to the Fc receptor positive cell 
so that the manifestation of CD40, CD80, CD86, ICAM-1, and/or LFA-3 
and/or secretion of the cytokine by the Fc receptor positive cell may be 
succeedingly begun as a costimulatory antigen or it may increase. 
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[Claim 7] IL-1 whose above-mentioned antibody is cytokine, and IL- 
secretion of 2, IL-4, IL-6, IL-8, and IL-1 2 — and/or, the approach according 
to claim 6 characterized by being chosen so that secretion of TNF-alpha 
may be increased. 

[Claim 8] the above-mentioned bispecific antibody — anti-CD-3 x an 

antitumor relevance antigen antibody — and/or — anti CD4 x an 

antitumor relevance antigen antibody — and/or — anti CDS x an 

antitumor relevance antigen antibody — and/or — anti CD6 x an 

antitumor relevance antigen antibody — and/or — anti CD8 x an 

antitumor relevance antigen antibody — and/or — anti CD2 x an 

antitumor relevance antigen antibody — and/or — anti CD28 x an 

antitumor relevance antigen antibody — and/or — anti CD44 x 

Approach according to claim 1 characterized by being chosen so that it may 
be an antitumor relevance antigen antibody. 

[Claim 9] Combination of isotype of the following [ bispecific antibody / 
above-mentioned ] : Rat-IgG2b / mouse - IgG2a, Rat-IgG2b/mouse-IgG2b, 
rat-IgG2b / mouse-IgG3; Allotype [ of rat-IgG2b / Homo sapiens-IgG1 
rat-IgG2b/Homo sapiens-IgG2 f and the rat-IgG2b / Homo sapiens-IgG3[East 
] It is the allotype of joint], and the rat-IgG2b / Homo sapiens-IgG4; 
rat-IgG2b / rat~IgG2c; mouse-IgG2a / Homo sapiens-IgG3[white races to 
G3m(st) = protein A. Do not combine with G3m(b+g) = protein A. Below, as * 
] mouse-IgG2a / mouse-[VH-CH1 shown, VL-CL]- Homo 
sapiens-IgG1-[hinge]-Homo sapiens-IgG3* — VH-CH1, and -[CH2-CH3] 
mouse-IgG2a/rat-[VL-CL]- Homo sapiens-IgG1~[hinge]-Homo 
sapiens-IgG3* -[CH2-CH3] mouse-IgG2a / Homo sapiens-[VH-CH1 — 
VL-CL]-Homo sapiens-IgGl-[hinge]-Homo sapiens-IgG3*-[CH2-CH3] 
mouse-[VH-CH1, VL-CL]- VH-CH1 and Homo 
sapiens-IgG1/rat-[VL-CL]-Homo sapiens-IgG — a 1-[hinge]-Homo 
sapiens-IgG3*-[CH2-CH3] mouse — VH-CH1 and -[VL-CL]-Homo 
sapiens-IgG4/rat-[VH-CH1 — VL-CL — ] - Homo sapiens - IgG — four - 
[ — a hinge — ] - Homo sapiens - IgG — four — [ — CH — two — N 
terminal region — ] - Homo sapiens - IgG — three — * — [ — CH — two — 
a C terminal — a field — : — > — amino acid — 251 — place — ] - Homo 
sapiens - IgG — three — *-[CH3] rat-IgG2b / mouse-[VH-CH1 — 
VL-CL]-Homo sapiens-IgG1-[hinge-CH2-CH3] rat-IgG2b / 
mouse-[VH-CH1, VL-CL]-Homo sapiens-IgG2- [hinge-CH2-CH3] — 
VH-CH1, and rat~IgG2b/mouse-[VL-CL]-Homo sapiens-IgG — 3-[allotype 
of hinge-CH2-CH3 and the East] rat-IgG2b / rnouse-[VH-CH1 — 
VL-CL]-Homo sapiens -IgG4-[hinge-CH2-CH3] Homo sapiens-IgG1/Homo 
sapiens - VH-CH1 and [VL-CL]-Homo sapiens-IgG1-[hinge]-Homo 
sapiens-IgG3 — *-[CH2-CH3] Homo sapiens-IgG1/rat-[VH-CH1 — VL-CL 
— ] - Homo sapiens - IgG — one - [ — a hinge — ] - Homo sapiens - IgG — 
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four — [ — CH — two — N terminal region — ] - Homo sapiens - IgG — 
three — * — [ — CH — two — a C terminal — a field — : — > — amino 
acid — : 251 — place — ] - Homo sapiens - IgG — three — *-[CH3] Homo 
sapiens-lgG1/mouse-[VH-CH1 — VL-CL — ] - Homo sapiens - IgG — one 

— [ — a hinge — ] - Homo sapiens - IgG — four — [ — CH — two — N 
terminal region — ] - Homo sapiens - IgG — three — * — [ — CH — two — 
a C terminal — a field — : — > — amino acid — 251 — place — ] - Homo 
sapiens - IgG — three — *-[CH3] Homo sapiens-IgG1/rat-[VH-CH1 — 
VL-CL — ] - Homo sapiens - IgG — one - [ — a hinge — ] - Homo sapiens - 
IgG — two — [ — CH — two — N terminal region — ] - Homo sapiens - IgG 

— three — * — [— CH — two — a C terminal — a field — : — > — amino 
acid — 251 — place — ] - Homo sapiens - IgG — three — *-[CH3] Homo 
sapiens-IgG1/mouse-[VH-CH1 — VL-CL — ] - Homo sapiens - IgG — one 

— [ — a hinge — ] - Homo sapiens - IgG — two — [ — CH — two — N 
terminal region — ] - Homo sapiens - IgG — three — * — [ — CH — two — 
a C terminal — a field — : — > — amino acid — 251 — place — ] - Homo 
sapiens - IgG — three — *-[CH3] Homo sapiens-IgG1/rat-[VH-CH1 — 
VL-CL]-Homo sapiens-IgG1-[hinge]-Homo sapiens - IgG3*-[CH2-CH3] 
Homo sapiens-IgG1 /mouse - VH-CH1 and [VL-CL]-Homo 
sapiens-IgG1-[hinge]-Homo sapiens-IgG3 — *-[CH2-CH3] Homo 
sapiens-IgG2/Homo sapiens-[VH-CH1 — VL-CL]-Homo 
sapiens-IgG2-[hinge]-Homo sapiens - IgG3*-[CH2-CH3] Homo 
sapiens-IgGVHomo sapiens - VH-CH1 and [VL-CL]-Homo 
sapiens-IgG4-[hinge]-Homo sapiens-IgG3 — *-[CH2-CH3] Homo 
sapiens-IgG4/Homo sapiens-[VH-CH1 — VL-CL — ] - Homo sapiens - IgG 

— four - [ — a hinge — ] - Homo sapiens - IgG — four — [ — CH — two — 
N terminal region — ] - Homo sapiens - IgG — three — * — [ — CH — two 

— a C terminal — a field — : — > — amino acid — 251 — place — ] - 
Homo sapiens - IgG — three — *-[CH3] mouse-IgG2b / rat-[VH-CH1 — 
VL-CL]-Homo sapiens-IgG1-[hinge]-Homo sapiens - IgG3*-[CH2-CH3] 
mouse-IgG2b / Homo sapiens - VH-CH1 and [VL-CL]-Homo 
sapiens-IgG1-[hinge]-Homo sapiens-lgG3 — *-[CH2-CH3] mouse-IgG2b / 
mouse-[VH-CH1 — VL-CL]-Homo sapiens-IgG1-[hinge]-Homo 
sapiens-IgG3*-[CH2-CH3] mouse-[VH-CH1, VL-CL]-Homo 
sapiens-IgG4/rat-[VH-CH1, VL-CL]-Homo sapiens-IgG4- [hinge]-Homo 
sapiens-IgG4-[CH2]-Homo sapiens-IgG3 — *-[CH3] Homo 
sapiens-IgG1/rat-[VH-CH1 — VL-CL]-Homo sapiens~IgG1- [hinge]-Homo 
sapiens-IgG4-[CH2]-Homo sapiens-IgG3 — *-[CH3] Homo 
sapiens-IgG1/mouse-[VH-CH1 — VL-CL]-Homo sapiens-IgG1- 
[hinge]-Homo sapiens-IgG4-[CH2]-Homo sapiens-IgG3 — *-[CH3] Homo 
sapiens-IgG4/Homo sapiens-[VH-CH1 -- VL-CL]-Homo 
sapiens-IgG4-[hinge]-Homo sapiens -IgG4-[CH2]-Homo sapiens-IgG3*- the 
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approach of claim 1 characterized by being chosen or more from one of [the 
CH(s)3] to the 8th term given in any 1 term. 

[Claim 10] The approach according to claim 1 characterized by choosing the 
above-mentioned bispecific antibody from a different-species rat / mouse 
bispecific antibody. 

[Claim 11] The approach according to claim 1 characterized by the 
above-mentioned Mie singularity antibody having the third singularity for 
association to T cell brachium conjunctivum, tumor cell brachium 
conjunctivum, and an Fc receptor positive cell. 

[Claim 12] the above-mentioned Mie singularity antibody — anti-CD-3 x an 
antitumor relevance antigen antibody — and/or — anti- — CD4 x an 

antitumor relevance antigen antibody — and/or — anti CDS x an 

antitumor relevance antigen antibody — and/or — anti CD6 x an 

antitumor relevance antigen antibody — and/or — anti CD8 x an 

antitumor relevance antigen antibody — and/or — anti CD2 x an 

antitumor relevance antigen antibody — and/or — anti CD28 x an 

antitumor relevance antigen antibody — and/or ~ anti CD44 x 

Approach according to claim 1 1 characterized by being chosen so that it may 
be an antitumor relevance antigen antibody. 

[Claim 13] The approach according to claim 1 characterized by what 
(short-term incubation) the tumor cell charged by the antibody is prepared 
for for regrouting in the above-mentioned process c after carrying out the 
incubation of the tumor cell to perfect different-species duplex singularity 
and/or the Mie singularity antibody. 

[Claim 14] The approach according to claim 1 which adds a mononuclear cell 
after the incubation of a tumor cell with an antibody, and is characterized by 
what (long-term incubation) an incubation is continued for or it carries out 

* 

the incubation of a tumor cell with an antibody in the above-mentioned 

process c with the mononuclear cell (PBMC= peripheral blood liquid 

mononuclear cell) of peripheral blood liquid. 

[Claim 15] Claim 13 to which the above-mentioned tumor cell is 

characterized by incubating with the period antibody of 5 hours from 10 

minutes, or an approach given in 14 terms. 

[Claim 16] Claim 13 to which the above-mentioned tumor cell is 

characterized by incubating with the period antibody for 15 to 120 minutes, 

or an approach given in 1 4 terms. 

[Claim 17] The approach according to claim 14 that the above-mentioned 
single nucleus peripheral blood liquid cell is characterized by the thing for a 
tumor cell and an antibody, and one to 14 days done for period incubation. 
[Claim 18] The approach according to claim 14 characterized by adding the 
above-mentioned single nucleus peripheral blood liquid cell in the amount of 
about 108 to 1010 cells. 
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[Claim 19] The approach according to claim I characterized by adding the 
above-mentioned tumor cell in the amount of 107 to 109 cells. 
[Claim 20] The approach according to claim 1 characterized by adding the 
above-mentioned duplex singularity and/or the Mie singularity antibody in the 
amount of 2 to 100microg. 

[Claim 21] The approach'according to claim 1 that processing of the tumor 
cell in the above-mentioned process b is characterized by radiation 
irradiation carrying out. 

[Claim 22] The approach according to claim 1 characterized by for the 
above-mentioned duplex singularity and/or the Mie singularity antibody being 
able to activate an Fc receptor positive cell, and a manifestation and/or 
costimulatory antigen of cytokine guiding or increasing by it. 
[Claim 23] Use of the tumor cell containing the preparation object according 
to claim 1 or 14 in prevention and the therapy of a neoplastic disease. 
[Claim 24] Use according to claim 23 for guiding antitumor immunity nature. 
[Claim 25] The approach according to claim 1 in preparation of the 
self-tumor cell treated using the different-species duplex singularity and/or 
the Mie singularity antibody for regrouting in the patient by whom the 
self-tumor cell is got, or an animal. 

[Claim 26] The pharmaceutical constituent containing the tumor cell 
preparation object obtained by the approach of claims 1 or 14. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may 

not reflect the original precisely. s 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to use of the product of the 
above-mentioned approach in induction of antitumor immunity especially in 
prevention and the therapy of a neoplastic disease similarly about the 
approach of ex vivo immunization using a perfect bispecific antibody and/or 
the Mie singularity antibody by different species. 

[0002] In spite of the advance in the chemotherapy and radiotherapy which 
were finished in the past several years, only the prediction which is not yet 
very desirable is possible for the malignant disease in Homo sapiens called 
the breast cancer which progressed, for example. Generally this disease 
cannot be recovered. So, it is necessary to develop a new therapy strategy. 
In this viewpoint, great expectation is put on the immunity therapy approach 
used in order to guide the immune system of the patient who refuses a 
neoplasm. It is known well that a neoplasm relevance antigen can exist on a 
tumor cell, especially an immune system can recognize these antigens well, 
and a malignant cell can be attacked. However, a neoplasm is developing 
various strategies which enable them to avoid an immune response, 
presentation with this cell inadequate [ for example, a neoplasm relevance 
antigen ] — and/or, this is finished by activation with the inadequate 
neoplasm specific T cell which generally exists. 

[0003] With the new case per [ 43,000 / about ] year, a breast cancer 
occupies the greatest location of statistics of the female gun in Germany. 
Only a number smaller than 1/3 of the woman currently troubled by 
lymphoadenopathia at the time of a diagnosis survives for ten years without 
a recurrence. 
[0004] 

[Description of the Prior Art] The place to current, the immunity 
therapy-approach turned to a breast cancer is restricted to the approach for 
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a nonspecific stimulus like the therapy by BCG or the REBAMI SOL, and is 
restricted to use of the LAK cell and spontaneous killer cell using IL-2 (3 4). 
However, even the certification made rather inconvenient [ the therapy 
by;BCG which the type of an immunity therapy used does not provide with 
any proof to extension of a life ] exists (3). Also in the neoplasm of the type 
of others [ activation / of a cell / nonspecific ], it succeeds in the attempt 
turned to induction of a specific immune response since it was very 
effective. 

[0005] For example, the T cell re-deviation nature bispecific antibody was 
used in the therapy of a neoplasm. These antibodies combine T cell receptor 
complex by one of the brachium conjunctivum of the, and combine the 
neoplasm relevance antigen on a tumor cell with other arms, activation of the 
T cell produced as a result, and the formation of regarding-the-place 
contiguity of a tumor cell — respectively — induction of apotosis — or 
destruction of a tumor cell is drawn by cytokine like TNF-alpha or par 
FORIN. 

[0006] The antibody used by the oncotherapy in a well-known technique was 
directly poured in into the patient This type of approach shows [ - An 
antibody may usually be combined also with an organization during application 
by in vivo by that neoplasm brachium conjunctivum. ] some following faults. : 
- It needs the antibody of a high dose.; - A severe side effect may arise.; 
[0007] 

[Problem(s) to be Solved by the Invention] It is the purpose of this invention 

to offer the thing aiming at finishing the cure, especially antitumor immunity 

system of the malignant disease in new Homo sapiens. 

[0008] According to this invention, this purpose is finished by the approach 

in which the characterization is carried out to the detail by claim 1. The 

desirable embodiment of this approach becomes clear from a subordination 

claim. 

[0009] The end product of the approach of this invention is a tumor cell 
preparation object containing an antibody. This tumor cell preparation object 
is used in prevention and the therapy of a neoplastic disease by guiding 
antitumor immunity nature. 

[0010] By using the approach of this invention, a self-tumor cell is treated 
using different-species duplex singularity and/or the Mie singularity antibody, 
and since it is regrouted in the patient by whom the self-tumor cell is got, or 
an animal, the tumor cell preparation object obtained by this approach is 
used. 

[0011] Furthermore, this invention relates to use of the approach especially 
offered especially according to an antitumor immunity system and this 
invention in achievement of a long-term immune system preferably and 
tumor cell preparation object in prevention and the therapy of a neoplastic 
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disease. 

[0012] It is shown by the experiment offered in this invention, especially an 
example 2 that long-term continuation tumor immunity is offered. The result 
of the experiment conducted in the mouse can be moved also to Homo 
sapiens. It is expected that it may be provided when the long-term immunity 
of several years uses this invention. A tumor cell which is described by this 
invention carries out deletion of the usual function by one or more mutations, 
or are all those cells from which the function is usually changing. A tumor 
cell can be increased by the non-controlling method for these mutations. 
[0013] The tumor immunity according to this invention is defined by 
activating the immune system of the body of the living thing to a 
self-neoplasm like the approach by which a self-neoplasm is long-term or 
permanent, it is clear, and a certain destruction and/or control are attained. 
[0014] According to this invention, the neoplasm of all the classes under the 
definition given the account of a top may be treated by this approach. Each 
gun of an epithelium neoplasm, a gland gun, a join intestinal cancer, a breast 
cancer, an ovarian cancer, lungs, a throat, a nose, and a lug may be treated 
especially. Still more desirable leukemia and non-epithelium neoplasm like a 
lymphocyte, and the neoplasm of virus valence like the hepatophyma may be 
treated. 

[0015] According to this invention, a different-species full duplex singularity 
antibody and/or the Mie singularity antibody are used. These antibodies are 
contacted by the patient by ex vivo using the tumor cell (self-tumor cell) 
obtained beforehand. In order to prevent survival of a tumor cell in continuing 
regrouting, before a tumor cell contacts an antibody, it is processed in the 
approach of being essentially known like radiation irradiation. Following on 
radiation irradiation, a tumor cell incubates with a perfect different-species 
bispecific antibody and/or the Mie singularity antibody. According to this 
invention, all antibodies are not used, it must be perfect, namely, only an 
antibody with a functional Fc part must be used, and they must be the 
antibodies which consist of a class (also a subclass combination and a 
fragment again) which it is different species in nature, i.e., is different, and/or 
the immunoglobulin H chain of the origin (seed). 

[0016] These perfect different-species duplex singularity and/or the Mie 
singularity antibody are combining [ with :alpha-T cell which will be chosen so 
that it may have the following properties further ];beta. - It is combining [ 
with the antigen on at least one tumor cell ];gamma. - It is combining [ with 
an Fc receptor positive cell ]-with Fc part (in case of bispecific antibody), or 
third singularity (in case of Mie singularity antibody); [0017]. Especially, as a 
desirable embodiment of this invention, an Fc receptor positive cell is 
activated for perfect different-species duplex singularity and/or the Mie 
singularity antibody, and it chooses so that the manifestation of cytokine 
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and/or a costimulatory antigen can be guided or increased by it The tumor 
cell preparation object obtained so that the above-mentioned antibody might 
be included is prepared for the further regrouting. It is moved to the 
equipment suitable for regrouting. 

[0018] In the case of the Mie singularity antibody, association to an Fc 
receptor positive cell is preferably produced through the Fc receptor of an 
Fc receptor positive cell through other antigens like the mannose acceptor 
on an Fc receptor positive cell (antigen presenting cell). 
[0019] Only use of the antibody described the approach of this invention and 
here ensures development of an antitumor immunity system after regrouting 
of the antibody into the patient by whom the tumor cell is got before. 
Preferably, regrouting is a patient after the therapy of a primitive neoplasm, 
and is carried out by the patient in the case of the disease (MRD) of the 
minimum desirable remainder. Probably, in the patient who has the high risk 
of a recurrence although it has almost no residual tumor cell, especially use 
of the approach offered according to this invention will be effective. 
[0020] By using the approach of this invention, it is possible to avoid the 
fault which is known from the well-known technique and described by the 
detail by the following. 

[0021] According to this invention, although a useful different-species 
bispecific antibody and/or the Mie singularity antibody are essentially known 
things in a sense, they are described for the first time by another semantics 
in this application. It is anti-CD-3 [ which is used by epithelium neoplasm like 
a breast cancer as an example over bsab ]. x An anti-epcam antibody exists. 
[0022] This invention is followed and it is :1. which can distinguish the 
variation of the approach of 2. A short-term incubation and 2. Long-term 
incubation. 

[0023] a short-term incubation — a self-neoplasm — perfect 
different-species duplex singularity and/or the Mie singularity antibody — 
the period of 10 minutes to 5 hours, or 10 minutes to 3 hours — or — 
further — desirable — the period of 15 minutes to 2 hours — the thing of 1 
hour to do for a period incubation is said from 15 minutes still more 
preferably. And it prepares by this approach for an antibody and regrouting of 
the charged tumor cell. 

[0024] In order that a long-term incubation may charge a self-tumor cell with 
an antibody, it says 2 hours and carrying out an incubation from 15 minutes 
still more preferably for 1 hour from 15 minutes preferably from about 10 
minutes for 5 hours, then, a patients blood cell — desirable — the 
mononuclear cell (PBMC=peripheral blood mononucleated cell) of peripheral 
blood liquid — adding — and — and this mixture — one to 14 days — 
desirable — three to ten days — and it was more preferably called six to ten 
days — long-term — period incubation is carried out. It is that another 
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approach of treatment contacts a selMumor cell to instead of directly with a 
bispecific antibody and/or the Mie singularity antibody, and a patient's blood 
cell. By this approach, carrying out "it puts in and the wisdom of much 
immunocyte to a neoplasm is carried out" ("priming") is finished by ex vivo. 
These cells are regrouted in a patient after that A long-term incubation 
draws internalization and decomposition of an antibody again. 
[0025] The immunocyte pretreated by the approach by which the result in 
preliminary in vitro was described can destroy a tumor cell that there is still 
no addition of duplex singularity and/or the Mie singularity antibody (example 
1 reference). 

[0026] In a short-term incubation as well as a long-term incubation, a T cell 
is produced in; coincidence re-deflected to a tumor cell after association of 
the Fc receptor positive cell to Fc parts of duplex singularity and/or the Mie 
singularity antibody regrouting by the duplex singularity and/or the Mie 
singularity antibody which were fixed on the tumor cell, by association to Fc 
part of the perfect bispecific antibody fixed (respectively — a T cell or 
tumor cell top), this draws activation of an Fc receptor positive cell. 
[0027] Since a success of immunization is increased, it is possible to 
medicate an abundance patient with the tumor cell processed using the 
antibody according to each of the short-term incubation method or the 
long-term incubation method suitably not only in once. 
[0028] On a tumor cell, upper accommodation of MHC1 arises like 
intracellular processing MASHINER1 (proteasome complex) for emission of 
the cytokine (it is (like INF-gamma and TNF-alpha)) which approached the 
tumor cell immediately. Cytokine is emitted for bispecific antibody mediation 
nature activation of a T cell, and a accessory cell (drawing 1 and 3 
reference). That is, it not only receives phagocytosis, but a tumor cell is 
destroyed by perfect bsab and the antitumor immunity system increases by 
it 

[0029] It depends for activation of the Fc receptor positive cell by bsab on 
the subclass or subclass combination of basb, respectively, in As shown in 
the experiment by vitro, bsab of the subclass combination of mouse 
IgG2a/rat IgG2b cannot perform being activated possible [ a comparison of 
(1) and these cells ] clearly, although it is combinable with an Fc receptor 
positive cell (2). 

[0030] Although combining perfect bsab with a T cell through one of the 
brachia conjunctivum (for example, CD3 or CD2 being received), and being 
activated is made to coincidence, the costimulatory signal of the Fc receptor 
positive cell origin combined with Fc part of bsab will be transmitted to the T 
cell. That is, only the combination of the transfer produced in the 
coincidence of the costimulatory signal of the T cell activation through one 
brachium conjunctivum of bsab and the Fc receptor positive cell origin to a T 
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cell causes effective T cell activation (drawing 1 A). It will activate 
insufficiently [ a tumor cell ] and, as for the neoplasm specific T cell which is 
anergy nature, reactivation will also be carried out according to pretreatment 
by ex vivo of this invention (drawing 1 B). 

[0031] The further important field in induction of an antitumor immunity 
system is the possibility of presentation of the neoplasm constituent by the 
accessory cell (monocyte/macrophage, a dendritic cell, and NK-"natural 
killer"— cell) which is turned by phagocytosis, processing, and bsab and is 
activated. According to the classic mechanism of this antigen presentation, 
neoplasm specific CD4 cell as well as a CD8 positive cell may be produced. 
Furthermore, neoplasm specific CD4 cell plays an important role for a T-B 
cell by induction of a humoral immune response in the flow of an operation. 
[0032] It can combine with the T cell receptor complex of a T cell by one 
brachium conjunctivum, and duplex singularity and the Mie singularity 
antibody can be combined with the neoplasm relevance antigen on a tumor 
cell by the second brachium conjunctivum. They activate the T cell which 
emits cytokine and which is caused especially or destroys a tumor cell 
according to an apotosis mediation nature mechanism by it Furthermore, in 
the flow of the activation by the bispecific antibody, it enables a T cell 
clearly to recognize a neoplasm specific antigen through the acceptor, and 
long-term continuation immunization starts by it (drawing 1 B). It is important 
at especially the point of guiding perfect Fc part of duplex singularity or the 
Mie singularity antibody intervening association to a accessory cell like 
monocyte / macrophage, and a dendritic cell, and these cells becoming these 
selves cytotoxicity, and/or transmitting the important costimulatory signal to 
a T cell to coincidence with this point (drawing 1 B). A T cell response is 
considered that a certain extent can be guided also to a strange neoplasm 
specific peptide by this approach. 

[0033] It will function as costimulation-ization which occurs in the 
coincidence of this T cell by the accessory cell combined with Fc part of the 
re-deviation of the neoplasm specific T cell which can be anergy-ized to a 
tumor cell by duplex singularity and/or the Mie singularity antibody and 
duplex singularity, or the Mie singularity antibody reversing the anergy of a 
cytotoxic T cell (CTL). That is, the T cell tolerance which exists in a patient 
to a neoplasm may be neutralized using perfect different-species duplex 
singularity and/or the Mie singularity antibody, and a long-term continuation 
tumor immunity system may be guided by it. 

[0034] The last field is supported with the data in preliminary in vivo from an 
experiment using the mouse which guided the long-term continuation 
antitumor immunity system to the processing which used an affiliated 
neoplasm and affiliated perfect bsab succeedingly. In these experiments, it 
succeeded using the first neoplasm injection back bsab, and all 14 survived 
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without the further administration of one neoplasm injection which will be 
accepted after the first injection in 144 days in the animal of 14 which might 
be processed of bsab (example 2 reference). 

[0035] another advantage in immunization by ex vivo by duplex singularity 
and/or the Mie singularity antibody — (i) Minimizing the side effect which 
may happen, and (ii) controlling association of the neoplasm brachium 
conjunctivum to a tumor cell outside the body — and (iii) It is using duplex 
singularity and the Mie singularity antibody few as much as possible. The 
approach 2 differs exists in the approach the detail is probably mainly 
described to be below. The duplex singularity or the Mie singularity antibody 
for which the important point about a long-term incubation is used is 
disappearing during the planned incubation period and decomposed. By this 
approach, this immunization will avoid the redundant drugs improvement 
process. 
[0036] 

[Means for Solving the Problem] In the short-term and long-term incubation 
method, a tumor cell incubates from 15 minutes beyond the period of 5 hours 
from an antibody and 10 minutes for 1 hour preferably [ it is desirable, is still 
more desirable till 3 hours, and / till 2 hours ]. This incubation is 4 to 25 
degrees C in temperature, and is especially carried out at 4 to 10 degrees C 
preferably. This incubation is carried out in the sterilization environment of a 
buffer physiological saline with neutral desirable pH. In the case of a 
short-term incubation, regrouting into a patient is carried out immediately 
after that. In the long-term incubation method, it continues at this 
preincubation, a single nucleus peripheral blood liquid cell is added, and it will 
incubate still more preferably from 3 more preferably on the 10th with the 
period on further 1 to the 14th, and the tumor cell/antibody which pre 
incubated for ten days from 6. This incubation is preferably carried out at 37 
degrees C in an incubator under sterilization condition as well as the bottom 
of GMP condition (product manufactured appropriately (Good Manufacturing 
Production=GMP)). As description was carried out [ above-mentioned ], 
under a long-term incubation, you may incubate with a tumor cell and an 
antibody under the condition for which the blood cell was instead suitable. 
[0037] It has only as instantiation the intention of the incubation condition 
mentioned above. Depending on the tumor cell and antibody which are used, 
other incubation condition different generally, such as a period, temperature, 
and condition, may be used. Probably, this contractor is able to establish this 
condition by easy experiment. 

[0038] The tumor cell between preincubation is the amount of 107 to 109 
cells preferably, and is used in the amount of about 108 cells still more 
preferably. Naturally this contractor can choose a different incubation 
condition which may be measured by the experiment of a laboratory (for 
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example, change of the number of cells, and an incubation period). The 
duplex singularity and/or the Mie singularity antibody which are used in the 
approach of this invention are the amount of 2 to 100microg, are the amount 
of 5 to 70microg still more preferably, and are especially added in the amount 
of 5 to SOmicrog preferably. 

[0039] In order to avoid the further survival of a tumor cell, radiation 
irradiation of the seHHiumor cell used is carried out. For example, gamma 
radiation is used, for example, it is used with radiant quantities of 50 to 
100Gy. In another embodiment of this invention, a self-tumor cell is 
processed by mitomycin-C in order to avoid the further survival with the 
chemical matter, for example. 

[0040] The antibody used according to this invention may reactivate the 
neoplasm specific T cell which is in an anergy condition preferably. 
Furthermore, they can guide a neoplasm reactivity complementary joint 
antibody, and can guide a humoral immunity response by it. 
[0041] Association is preferably produced with a T cell through CD3, CD2, 
CD4, CDS, CD6, CD8, CD28, and/or CD44. The Fc receptor positive cell has 
the Fcgamma acceptors I, II, or III at least 

[0042] The antibody which may be used according to this invention is 
combinable with the activation neutrophil leucocyte which are monocyte, a 
macrophage, a dendritic cell, a "natural killer" cell (spontaneous killer cell), 
and/or an Fcgamma acceptor 1 -positive cell. 

[0043] The antibody which may be used according to this invention draws 
the induction or increase in the manifestation of CD40, CD80, CD86, 
ICAM-1, and/or LFA-3 like a costimulatory antigen, and/or draws the 
cytokine secretion by the Fc receptor positive cell. This cytokine is IL-1, 
IL-2, IL-4, IL-6, IL-8, IL-1 2, and/or TNF-alpha preferably. 
[0044] Association to a T cell is preferably performed through the T cell 
receptor complex of a T cell. 

[0045] the bispecific antibody which may be used according to this invention 

— desirable — :anti-CD~3 x an antitumor relevance antigen antibody — 
and/or — anti CD4 x an antitumor relevance antigen antibody — and/or 

— anti CDS x an antitumor relevance antigen antibody — and/or, 

anti-CD6 x an antitumor relevance antigen antibody — and/ or — anti 

CD8 x an antitumor relevance antigen antibody — and/or — anti CD2 x 

an antitumor relevance antigen antibody — and/or — anti CD28 x an 

antitumor relevance antigen antibody — and/or — anti CD44 x It is an 

antitumor relevance antigen antibody. 

[0046] the Mie singularity antibody which may be used according to this 
invention — desirable — :anti-CD-3 x an antitumor relevance antigen 

antibody — and/or — anti CD4 x an antitumor relevance antigen 

antibody — and/or — anti CDS x an antitumor relevance antigen 
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antibody — and/or, anthCD6 x an antitumor relevance antigen antibody — 
and/or — anti CD8 x an antitumor relevance antigen antibody — and/or 

— anti CD2 x an antitumor relevance antigen antibody — and/or — 

anti CD28 x an antitumor relevance antigen antibody — and/or — anti- 

— CD44 x It is an antitumor relevance antigen antibody. 

[0047] According to this invention, the useful Mie singularity antibody has at 
least the brachium conjunctivum combined with T cell brachium 
conjunctivum, tumor cell brachium conjunctivum, and an Fc receptor positive 
cell. The thing of the last of the mentioned brachium conjunctivum is anti-Fc 
receptor brachium conjunctivum or mannose acceptor brachium 
conjunctivum. [0048] Bispecific antibodies are a different-species perfect rat 
/ mouse bispecific antibody preferably. 

[0049] According to this invention, useful duplex singularity and the useful 
Mie singularity antibody are activated, and a T cell is re-deflected to a tumor 
cell. The different-species full duplex singularity antibody which will be used 
preferably : chosen from the combination of the following one or more 
isotypes Rat-IgG2b / mouse - IgG2a, Rat-IgG2b/mouse-IgG2b, rat-IgG2b / 
mouse-IgG3; Allotype [ of rat-IgG2b / Homo sapiens-IgG1 rat~IgG2b/Homo 
sapiens-IgG2, and the rat-lgG2b / Homo sapiens-IgG3[East ] It is the 
allotype of joint], and the rat-IgG2b / Homo sapiens~IgG4; rat-IgG2b / 
rat-lgG2c; mouse-IgG2a / Homo sapiens-IgG3[white races to G3m(st) = 
protein A. Do not combine with G3m(b+g) = protein A. Below, as * ] 
mouse-IgG2a / mouse-[VH~CH1 shown, VL-CL]- Homo 
sapiens-IgGHhinge]-Homo sapiens-IgG3* — VH-CH1, and -[CH2-CH3] 
mouse-IgG2a/rat-[VL-CL]- Homo sapiens-IgG1-[hinge]-Homo 
sapiens-IgG3* -[CH2-CH3] mouse-IgG2a / Homo sapiens-[VH-CH1 — 
VL-CL]-Homo sapiens-IgG1-[hinge]-Homo sapiens-IgG3*-[CH2~CH3] 
mouse- [VH-CH1, VL-CL]- VH-CH1 and Homo 
sapiens-IgG1/rat-[VL-CL]-Homo sapiens-IgG — a 1 -[hinge]-Homo 
sapiens-IgG3*-[CH2-CH3] mouse — VH-CH1 and -[VL-CL]-Homo 
sapiens-IgG4/rat-[VH-CH1 — VL-CL — ] - Homo sapiens - IgG — four - 
[ — a hinge — ] - Homo sapiens - IgG — four — [ — CH — two — N 
terminal region — ] - Homo sapiens - IgG — three — * — [ — CH — two — 
a C terminal — a field — : — > — amino acid — 251 — place — ] - Homo 
sapiens - IgG — three — *-[CH3] rat~IgG2b / mouse-[VH-CH1 — 
VL-CL]-Homo sapiens-IgG1-[hinge-CH2-CH3] rat-IgG2b / 
mouse-[VH-CH1, VL-CL]-Homo sapiens-IgG2- [hinge-CH2-CH3] — 
VH-CH1, and rat-IgG2b/mouse-[VL-CL]-Homo sapiens-lgG — 3-[allotype 
of hinge-CH2-CH3 and the East] rat-IgG2b / mouse-[VH-CH1 — 
VL-CL]-Homo sapiens -IgG4-[hinge-CH2-CH3] Homo sapiens-IgG1/Homo 
sapiens - VH-CH1 and [VL-CL]-Homo sapiens-IgG1-[hinge]-Homo 
sapiens-IgG3 — *-[CH2-CH3] Homo sapiens-IgG1/rat-[VH-CH1 — VL-CL 
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— ] - Homo sapiens - IgG — one - [ — a hinge — ] ~ Homo sapiens - IgG — 
four — [ — CH — two — N terminal region — ] - Homo sapiens - IgG — 
three — * — [— CH — two — a C terminal — a field — : — > — amino 
acid — 251 — place — ] - Homo sapiens - IgG — three — *-[CH3] Homo 
sapiens-IgG1/mouse-[VH-CH1 — VL-CL — ] - Homo sapiens - IgG — one 

— [ — a hinge — ] - Homo sapiens - IgG — four — [ — CH — two — N 
terminal region — ] - Homo sapiens - IgG — three — * — [ — CH two 
a C terminal — a field — : — > — amino acid — 251 — place — ] - Homo 
sapiens - IgG — three — *-[CH3] Homo sapiens-IgG1/rat-[VH-CH1 — 
VL-CL — ] - Homo sapiens - IgG — one - [~ a hinge — ] - Homo sapiens - 
IgG — two — [ — CH — two — N terminal region — ] - Homo sapiens - IgG 

— three — * — [ — CH — two — a C terminal — a field — : — > — amino 
acid — 251 — place — ] - Homo sapiens - IgG — three -- *-[CH3] Homo 
sapiens-IgG1/mouse-[VH-CH1 — VL-CL — ] - Homo sapiens - IgG — one 

— [— a hinge — ] - Homo sapiens - IgG — two — [— CH — two — N 
terminal region — ] - Homo sapiens - IgG — three — * — [ — CH — two 
a C terminal — a field — : — > — amino acid — 251 — place — ] - Homo 
sapiens - IgG — three — *-[CH3] Homo sapiens-IgG1/rat-[VH-CH1 — 
VL-CL]-Homo sapiens-IgG1-[hinge]-Homo sapiens - IgG3*-[CH2-CH3] 
Homo sapiens-IgG1 /mouse - VH-CH1 and [VL-CL]-Homo 
sapiens-IgG1-[hinge]-Homo sapiens-IgG3 — *-[CH2-CH3] Homo 
sapiens-IgG2/Homo sapiens-[VH-CH1 — VL-CL]-Homo 
sapiens-IgG2-[hinge]-Homo sapiens - IgG3*-[CH2-CH3] Homo 
sapiens-IgG4/Homo sapiens - VH-CH1 and [VL-CL]-Homo 
sapiens-IgG4-[hinge]-Homo sapiens-IgG3 — *-[CH2-CH3] Homo 
sapiens-IgG4/Homo sapiens-[VH-CH1 — VL-CL — ] - Homo sapiens - IgG 

— four - [ — a hinge — ] - Homo sapiens - IgG — four — [ — CH — two — 
N terminal region — ] - Homo sapiens - IgG — three — * — [ — CH — two 

— a C terminal — a field — : — > — amino acid — 251 — place — ] - 
Homo sapiens - IgG — three — *-[CH3] mouse-IgG2b / rat-[VH-CH1 — 
VL-CL]-Homo sapiens-IgG1-[hinge]-Homo sapiens - IgG3*-[CH2-CH3] 
mouse-IgG2b / Homo sapiens - VH-CH1 and [VL-CL]-Homo 
sapiens-IgG1-[hinge]-Homo sapiens-IgG3 — *-[CH2-CH3] mouse-IgG2b / 
mouse-[VH-CH1 — VL-CL]-Homo sapiens-IgG1-[hinge]-Homo 
sapiens-IgG3*-[CH2-CH3] mouse-[VH-CH1, VL-CL]-Homo 
sapiens-IgG4/rat-[VH-CH1, VL-CL]-Homo sapiens-IgG4- [hinge]-Homo 
sapiens-IgG4-[CH2]-Homo sapiens-IgG3 — *-[CH3] Homo 
sapiens-IgG1/rat-[VH-CH1 — VL-CL]-Homo sapiens-IgG1- [hinge]-Homo 
sapiens-IgG4-[CH2]-Homo sapiens-IgG3 — *-[CH3] Homo 
sapiens-IgG1/mouse-[VH-CH1 — VL-CL]-Homo sapiens-IgG1- 
[hinge]-Homo sapiens-IgG4-[CH2]-Homo sapiens~IgG3 — *-[CH3] Homo 
sapiens-IgG4/Homo sapiens-[VH-CH1 — VL-CL]-Homo 
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sapiens-IgG4-[hinge]-Homo sapiens -IgG4-[CH2]-Homo sapiens-IgG3*- 
[CH3 [0050]] According to this invention, a useful antibody is a monoclonal, a 
chimera, recombination, composition, a semisynthesis, or a perfect antibody 
that was embellished chemically, for example, has Fv, Fab, scFv, or F(ab)2 
fragment preferably. 

[0051] The antibody (called a "hominization antibody") changed by the 
approach that it is preferably suitable for the application to Homo sapiens of 
the antibody of the Homo sapiens origin, a derivative, a fragment, or them is 
used (for example, Transplantation(s) 57 (1994), such as J.Exp.Med.175 
(1992), 217;Mocikat(s), etc., such as Shalaby, 405). 

[0052] An antibody various type [ above-mentioned ] and preparation of a 
fragment are clear to this contractor. For example, preparation of the 
monoclonal antibody of the mammalian origins, such as Homo sapiens, a rat, 
a mouse, a rabbit, or a goat, may be preferably carried out using a common 
approach which is described by Kohler, Milstein (Nature 256 (1975), 495), 
Harlow and Lane (Antibodies, A Laboratory Manual (1988), Cold Spring 
Harbor), or Galfe (73 (1981) Meth.Enzymol. 3). 

[0053] It is possible to prepare the antibody described by the recombinant 
DNA method according to a technique still clearer to this contractor 
(Proc.Natl.Acad.Sc.USA 90 (1993), such as J.Immunol.154 (1995), 
4576;HollingeKs), etc., such as Kurucz, 6444). 

[0054] The antibody used by this approach may be designed and produced 
by this contractor without too much burden. (11) describes the approach for 
obtaining the duplex singularity and the Mie singularity antibody which are 
used for this invention from the list of indicated references, especially a 
reference (7). [0055] Especially documents (9), such as Greenwood, indicate 
exchange of the single immunoglobulin domain (for example, CH2) by the 
croning process for which were suitable. The combination of the new 
antibody described by claim 9 may be offered by using these croning 
processes. : which has the following as an example — Homo 
sapiens-(VH-CH1, VL-CL)-Homo sapiens lgG4-(hinge)-Homo sapiens 
IgG4(N terminal region of CH2)-Homo sapiens IgG3*(C-terminal field of CH2: 
the 251st place of > amino acid)-Homo sapiens IgG3* (CH3). 
[0056] bispecific antibody: — antibody [ for preparation of Homo sapiens 
IgG4/Homo sapiens-(VH-CH1, VL-CL)-Homo sapiens IgG4-(hinge)-Homo 
sapiens IgG4(N terminal region of CH2)-Homo sapiens IgG3*(C~terminal field 
of CH2: the 251st place of > amino acid)-Homo sapiens IgG3* (CH3) ]: — 
the combination using Homo sapiens IgG 4 is prepared by single cell fusion 
which is described by the document (6). 

[0057] On the other hand, although preparation of an antibody with the 
singularity from which 2 called a bispecific antibody differs may be carried 
out using a recombinant DNA method, on the other side, it may be carried 
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out by what is called the hybrid hybridoma uniting method (for example, 
Nature(s) 305 (1993), such as Milstein, 537 reference). By this approach, the 
hybridoma cell lineage which produces the antibody which has one desirable 
singularity, respectively is united, and the recombination cell lineage which 
produces an antibody with both singularity is identified and isolated. 
[0058] The problem which exists in this invention may be solved by duplex 
singularity and the Mie singularity antibody as long as the property and 
activity by which the characterization is carried out to claim 1 are shown. 
Preparation of the antibody which has the singularity of 2 and 3 as shown 
below is described by the detail. Offering this duplex singularity and the Mie 
singularity antibody belongs under the category of this field, and the 
reference which has described this method of preparation is incorporated as 
reference as a whole here. 

[0059] Preparation of an antibody with the singularity of 3 called the Mie 
singularity antibody suitable for replying to the fundamental problem of this 
invention may be carried out with the gestalt of a "single chain adjustable 
fragment" (scFv) by joining the third antigen binding site which has another 
singularity in one of the H chains of IgG of a bispecific antibody. scFv is 
:-S-S(G4S) nD-1 combined through the linker of the following [ one ] of an H 
chain. Linker (S= serine, G= glycine, D= aspartic acid, 1= isoleucine). 
[0060] It is similar, Mie singularity F(ab)2 structure is prepared by permuting 
CH2-CH3 field of the H chain of the one singularity of a bispecific antibody 
by scFv of the third singularity, and CH2-CH3 field of the H chain of other 
singularity is removed by recombination of the same kind etc. by installation 
of the stop codon into a code gene by one side (at end of a "hinge" field). 
[(Refer to drawing 5) 0061] It is also possible to prepare a Mie singularity 
scFv structure. In this case, the VH-VL field of 3 showing the singularity 
from which 3 differs is put in a row and put in order (drawing 6). 
[0062] A perfect bispecific antibody may be used according to this invention. 
A perfect bispecific antibody is the combination of the antibody one half 
child (one immunoglobulin H chain and an L chain respectively) of 2 who 
expresses one singularity like the usual antibody, respectively, and has Fc 
part which shows the effector function in which it. was known well 
additionally. They are preferably prepared by KUADDO Roman law. This 
method of preparation is typically described by DE-A-44 19 399. This 
document is the purpose of a perfect indication of a bispecific antibody, and 
is incorporated as a whole as reference also in the viewpoint of a definition 
of this antibody. It may be used in the range in which other methods of 
preparation naturally bring about the above-mentioned bispecific antibody 
with perfect them needed according to this invention. 

[0063] For example, by the producing method (6) developed newly, a perfect 
bispecific antibody may be prepared in sufficient amount The combination of 
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the bispecific antibody of 2 minimizes the danger that the tumor cell which j 
has discovered only one antigen will not be recognized, to the neoplasm 
relevance antigen (for example, c~erb-B2 like GA-733-2=C215, ep-cam) with 
which two differ on a breast cancer cell. 

[0064] Anthc-erb-B2 x To attain antitumor immunity nature is also tried by 
processing using duplex singularity F(ab')2 fragment with the singularity of 
anti-CD64. The main advantages of bsF(ab')2 fragment are that only a j 
FcgammaRB- cell is re-deflected to a neoplasm for the singularity used. While 
bsF(ab')2 fragment has the capacity which destroys a neoplasm directly, for 
themselves [ these 1 they cannot establish antitumor immunity nature. Only 
a T cell with a specific T cell receptor has this capacity. While a FcgammaRI+ 
cell can activate a neoplasm specific T cell indirectly by presentation 
(minding MHCI or MHCII, respectively) of the neoplasm specific peptide { 
which follows the phagocytosis of for example, a neoplasm constituent, the 
effect of induction of an antitumor immunity system is not so high in this 
case (it has set to 30% of the patient, and is a chisel). 
[0065] The further advantage of perfect bsab which can re-deflect a T cell 
as compared with bsF(ab')2 above-mentioned fragment is :1. described 
below. In perfect bsab, it is combinable with an Fc receptor positive cell, and 
it can contribute to destruction of a neoplasm directly by one side, and by 
ADCC (antibody dependency cell mediation sexual cell toxicity 
(antibody-dependent cell-mediated cytotoxicity)), as mentioned above on the 
other hand, it can contribute to T cell activation directly. j- 
2. Turn an anergy nature neoplasm specific T cell to the tumor cell which 
may be directly reactivated by the neoplasm according to this invention 

according to the perfect T cell re-deviation bsab. this — anti CD64x It 

must have been finished using bsF(ab')2 fragment with the singularity of an 
antitumor relevance antigen. 3. Anti-CD64 x While it was only that bsF(ab')2 
fragment with the singularity of an antitumor relevance antigen can only [ 
finish antitumor immunity nature by 30% of the patient, according to this j 
invention, the prevention in 100% of an animal might be finished in the j 
experiment by the mouse using perfect bsab of a T cell re-deviation. j 
[0066] Association of bsab to Fc gamma-RI is : (1) which has the important 
advantage of 2 in the viewpoint of the optimal antitumor effectiveness. j 
Probably, the Fcgamma-positive cell has contributed to the antitumor 
effectiveness of the cytotoxic T cell which can remove a tumor cell using 
ADCC and is turned to the tumor cell by bsab at (1 1) and this point 
interdependently (1 3). 

(2) An Fc gamma-RI-positive cell (it is (like monocyte / macrophage / 
dendritic cell)) can offer the same important costimulatory signal as antigen 
presentation to a T cell, and can prevent anergy-ization of a T cell by it The 
stimulated T cell which has the T cell receptor which recognizes a neoplasm 
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specific peptide (shown on a tumor cell through an MHC antigen) as a 
desirable by-product for a perfect bsab mediation nature interaction with the 
accessory cell of a T cell and a tumor cell may exist as furthermore shown in 
drawing 1. In this case, the costimulation needed for right activation of a T. 
cell will be offered by the accessory cell (for example, monocyte). At this 
point, the antibody of this invention except direct T cell receptor 
non-dependency bsab mediation nature neoplasm destruction (drawing 1 A) 
will also surely activate and produce the neoplasm specific T cell (drawing 1 
B) which continues a patrol within the after [ decomposition ] patient of 
bsab. that is, by perfect bsab (for example, the inside of a tumor cell — 
incorporation of a costimulatory antigen like B-7), the neoplasm tolerance in 
a patient can be overcome like gene therapy-approach. 
[0067] With this point, upper accommodation of the manifestation of Fc 
gamma-RI is succeedingly carried out in each one of cells at a G-CSF 
therapy. 

[0068] Description will be carried out [ above-mentioned ] and this invention 
will especially be described below in respect of the bispecific antibody. Of 
course, the Mie singularity antibody may also be used instead of a bispecific 
antibody in the range equipped with the preparation with which they were 
made. 
[0069] 

[Embodiment of the Invention] 

immunization (short-term incubation) 1. in the immunization protocol ex vivo 
preparation of the single cell suspension (107 -109 cell) of the self-neoplasm 
matter (or self-tumor cell same neoplasm type) origin — and — 
succeedingly — gamma ray exposure (50 to 1 00 Gy). 

2. It is addition of bsab (5-50microg), and 4 degrees C, and is an incubation 
for 45 minutes. It is the washout of an uncombined antibody after that. 

3. Regrouting of cell mixture (i. v.). 

[0070] preparation of the single cell suspension (107 -109 cell) of the 
immunization (long-term incubation) 1. self-neoplasm matter (or self-tumor 
cell same neoplasm type) origin in ex vivo — and — succeedingly — a 
gamma ray exposure (50 to 1 00 Gy). 

2. Addition of bsab (5-50microg), incubation for 45 minutes. 

3. Addition of PBMC (108-1010) [1x109 cell instead obtained from :T cell 
AFERESHISU (aphaeresis)], 

4. Act as the monitor of the T cell reactivity by transfer of an amount to 
self-breast cancer cell lineage (MCF-7, MX-1) etc. five to seven days after, 

5. Regrouting (I. V.) (in Case of T-Cell AFERESHISU: Frozen Preservation) 
Abbreviation of PBMC Cultivated from the 4th within Patient in the 14th Day 
:P BMC and Peripheral Blood Liquid Mononuclear Cell;I.V. t Intravenous [0071] 
Although it is the same assay, depending on addition of cytokine, the main 
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effectiveness of immunization by this ex vivo in the animal model is instead 
shown by the assay carried out using common bsab (rat IgG2B x there is no 
activation of the accessory cell by bsab of the subclass combination of a rat 
IgG 1 ) (5). 

[0072] The advantage of the approach indicated by this and the contrast 
target here consists in "self-satisfaction" ("self-sufficiency") about the 
cytokine (it is (like INF-alpha or TNF-alpha)) needed for upper 
accommodation of MHC1 on a tumor cell by activation of the coincidence of 
the T cell to a tumor cell, and a accessory cell (monocyte/macrophage, 
drawing). This is finished with the specific subclass combination mentioned at 
the beginning of perfect bsab used here. In the case of a short-term 
incubation, these processes are produced within a patient The further 
advantage of a short-term incubation is in the following points, (i) Avoid 
cultivating cell suspension using the blood serum content culture medium 
needed by another approach, (ii) The culture which a price requires 
according to GMP accommodation for this reason is also avoidable, (iii) A still 
more important field is being able to avoid the side effect by bsab which may 
happen, respectively, or being able to decrease, since there are few amounts 
of the antibody applied intentionally. 

[0073] The advantage in a long-term incubation is that, as for bsab in in 
vitro, after [ for several terms ] itself disappears (and so, this approach may 
be established as a "medical supply", although not established as "physic"). 
[0074] 
[Example] 

Dissolution H-Lac78 of the tumor cell of the bispecific antibody mediation 
nature by the example 1 selFT cell is cell lineage which was established from 
the hypopharynx gun and has discovered epcam with a high level (itself 
FACS data). Production of a self-cytotoxic T lymphocyte was detectable 
using the peripheral mononuclear cell (PBMC) obtained from H-Lac78 and a 
volunteer. H-Lac78 (2x104) of a constant rate was incubated with PBMC of 
various amounts under existence of bsab (anti-Epcam x anti-CD-3) or 
un-existing (10ng) for this purpose. The seven-day back PBMC was removed 
and it analyzed by flow cytometry. The number of H-Lac78 tumor cells was 
detected to coincidence, activation of a T cell — formation of a cluster — ; 
observable under a microscope — growth is proved by incorporation of radio 
label thymidine — I will come out. Detection of the remaining tumor cells is 
carried out under a microscope in a peripheral blood liquid cell like what is 
depended on the epithelium marker epcam which is not discovered. As shown 
in drawing 2, H-Lac78 cell was completely dissolved under existence of bsab, 
namely, the epcam positive cell was not detected by the flow cytometry of 
seven days after. These data were checked by microscope observation. By 
contrast, under un-existing [ of bsab ], the confluent layer of H-Lac78 cell 
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was observed in the well, and FACS was able to detect the epcam positive 
cell. 

[0075] the activation self by transfer experiment — in the detection length 
**** transfer experiment of CTL, PBMC which incubated under existence of 
bsab or un-existing, respectively was transferred on H-Lac78 cell having no 
re-addition of bsab, and new. Even in this case, although the tumor cell was 
dissolved, it was going too far by PBMC activated by bsab before. The 
dissolution of H-Lac78 was perfect within 24 hours to the rate of PBMC of 2 
for H-Lac78 cell of 1, the addition of interleukin-2 (IL-2) with this external 
result — there is nothing — self — it is shown that CTL is produced. Since 
IL-2 are indispensable to activation of a T lymphocyte, the data obtained 
here suggest that IL-2 are produced by bsab mediation nature activation by 
the T cell itself. Being able to check induction of IL-2mRNA by addition of 
bsab by subsequent RT-PCR, bsab was more clearly [ than the original start 
antibody ] excellent there (drawing 3). Since IL-2 are described as antitumor 
effective cytokine, as for this observation, in that limitation, administration of 
the whole body of IL-2 in important;, however suitable concentration has a 
limitation for that toxicity. By contrast, since IL-2 are guided by perfect 
bsab, for example, cytotoxic risk does not appear in local production of IL-2. 
Moreover, since effective induction of IL-2 (and IL-12) needs a stimulus of a 
T cell through a T cell receptor and CD28, this shows the importance of the 
Fc receptor positive cell in the T cell activation by perfect bsab (on 
conditions of the ligand of CD28, CD80, and CD86). 
[0076] In order to reply to the problem whether example 2 bispecific 
antibody can guide long-term continuation antitumor immunity nature, 
affiliated B16 tumor cell of 5x103 was used, and it injected with C57BL/6 
mouse first, a two days after group — it processed using perfect bsab which 
prepares a mouse (18 animals) by KUADDO Roman law, and recognizes the 
target structure on a tumor cell (ep-cam/C215= neoplasm relevance antigen) 
like CD3 on a T cell. The second group (six animals) received a mol of a Fab 
fragment, such as having the singularity of both which are contained only in 
bsab. Or all the animals of a Fab control group died in less than 56 days, 
while it had to be made the sacrifice, 14 survived among the animals of 18 
processed using bsab. Although injected with the animal of surviving 14 with 
another dose of 750b16 tumor cell 144 days after injection of the first of a 
tumor cell, there was no administration of bsab at this time. The 
non-processing animal of 5 was medicated with the tumor cell of the same 
number as control. While the animal of a non-processing control groups last 
had to be made into the 66 days after sacrifice of neoplasm injection, all the 
animals processed by bsab survived (monitor period: 120 days which will 
follow the second tumor cell injection). The survival graph of an experiment 
with which 2 by which drawing 4 A and B was also referred to : mentioned 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the role of the accessory cell in the tumor 
immunity therapy using a bispecific antibody. 

[Drawing 21 It is the graph which shows destruction of the tumor cell which 
follows administration of the bispecific antibody proved by flow cytometry. 
fDrawing 31 Although it is possible at a perfect bispecific antibody, it is 
drawing showing impossible cytokine induction by the partial antibody. 
[Drawing 41 in It is the graph which shows the effect of an approach of 
having followed this invention in vivo. 

[Drawing 51 It is drawing showing Mie singularity F(ab)2 antibody. 
[Drawing 61 It is drawing showing a Mie singularity scFv antibody. 
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nr* h - ->X©i§2g&C <fc £ /c«TNF-a hi> Ott'* 
-7* 'J>©J:5ft-*M h*-f >KJ:o-C8i)i^ia©5S 

[0006] &%\<Dmffit£te<,>Tm5g&m~em*t>ti2> 

©#£ttl> < oAi©WT©X*4^-T : 
— ttiBjSa^aoinW^^iTS ; 
-»£-t>Mftffl#f£C4nJ«tt#*4; 30 
-■eoIMMS^IRK.fco't. Infttiin vivo-C©iiffl© 

[0007] 

[^WA*»?i*l/J:^ i-f Srfcftt FCCfaWSB 

tt££©fcSti£. «{c«a»Ifcj££*jS t jitf S c £ « 

[0008] ^imbcc Lfc#oT c©ew«8l*«i«: 

<t 0 umtcimmm s tir 1 > s # £ k j: -as l »f 6 
ns. **ffi©»*bt>iyaB«BS£«ffl*«3i>69ia 

(Cft*. 40 

[0009] *?HIJ©^©^^UlA{t&$tdM 

zwsm? i> c t K «k -p rawittgi*©Ti»Ro t maKcfc 

[0 0 1 0] *IH8©2Fa*fli(,»SC£K«fco'C. SB 

fflwua*aara»att at//* fc BHS&iitttnf* 

[0 0 1 1 ] 3 6tC*|^OTjgtt&£©?n&U%a 50 
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cc*j w h . ft cc <t cm (cjfjKBfija 

6«iifcaa©ateSK*jtfs*»HK:bfc*j-jr«ei3n* 

[0012] #§m, S(c^H2iciii,>tSi^5 
£ft£. v9*ccM>rf£i&3nfcj|§&©tgiii«. t h 

ffi#Mntll,^ C £ K J: o rHft$ nt#£ C £ # 

«> — ?uLt©5»— f— i/a>K«fc^r-e©ji««fie 
*fct«©astwe*sai[fci/ri>s^-c©ii 
BS-e#>5. cne>©s *-f--i'3>©fe© > inais 

[0013] *i6WKi/fc*iofcWiiejKtt«. as® 
^©ftww* itu&amv $ x & fc tin 

^ho-^jwtfisstii^rffi©*^*. SEmgccat-r 
&£^©ft©&a3i£f§ttit-r h c £ tc i -3 T£g$ n 

[0014] *^KlfcAiot, ±fB^*6nfc£g 
nf#6„ fttc±«M*. H*'>« IP 

1$, Pi. iwkw?©*^>*i}®R3n»a. $ 

ao'IFli^©J: ^ ^c 1 ? ^^^^©MSI^SES 

[0015] *«wecLfc3»or» sa^^-M^tt 

ttlA<*£^ic-<>+ J .^- F§n-2>. $%«tcLfe*io 

-i-ttt>%**8WFcaiJ»*i*ojafls©**itt«sti. 

/ct*J§ji(a)©5feS y o ^ 'J >hiKJ; 9 «fc -5 fttaf* 

•cftwntfftt.ftt». 

[0016] ctih <D%±gm~m.ftgmi.v/£ t^t 

=S»att!SI*tt. «T©ttM * 5 6 <k 5 Kilt* 

$n-5T&5^ : 

a-TffliaK:e^-rac£; 

(3 -d>ft < £ fc-o©«i«B±©l!iJIIBCfir^-r 5 C 
£; 

T--e©Fca^(-M#si45i(*©Ji^)«: t tor. *yt 

(3;^H©^f4 (Za^gtttnft ©«^){C <toT. FcS 
[0017] $^©^{Cjf * Lt,>H*Hg&i LTtt. 
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(5) 1 1 ~ 7 1 2 8 8 

7 8 

>f >R07* fc(*£MSm©^£i§»£ IckmjK? mm*\ht\^t Z> J C>hrrring")T & C 4 #ex vivo? 

5c4*5r*S<t5CCjllf«-S Q "±l2lSft*^tf<fc^CC $0$tfe>ft£ o *©f£Cti6©»BIS*A#rtKW£A 

ig£ft£ 0 * [0 02 5 ] iHIft&in vitror©tS*tt, BB»3tlfc 

[0018] HS#ilffin{*<Dia^ Fcggfttf^f* -f *ffirlWMI3 ftfcft&tMSS* 3 6CCZS«F£ttRtf/ 

Sffi^«)±ov>y^x^f*oi:^^ffecDlA^ [0 0 2 6 ] «B»^>**^-S/3>'tHttK:JfiJHW 

averts. >3>-c«, ■nfflia^M*«±^@^ft 

»fitShS*a<Dftffl«»ccSI!i*wr*5 5. 20 [0 02 7 ] fc£fb©id^*«*TSfc«>K:. JIJBKK 

[0 02 0 ] *!6?8©*ffi«:fflliSC<ktCj:or, >**^-S/a>ffi*fc«SHW-r>**^-S/3>ffi 

[oo2i] *«9jccute^or*flaftsflti«»att rjubt**. 

tttta^/s/cttzs^sttiaftttftastt-c^Kw [ o o 2 8 ] mmmm±v[tmm^u^ ? » 

*j^rtatf>rieashs4>©r*a. bsabtc*t-r*fli4 BMaiaK-r^fflSi/fci^-f ha-c/ciNF-Tacrr 

OTtt, #L*>©J:5&±ft»«r*ffl^6iiS!ScD3 x NF-o©<t5a)©ttffi©fc*4C4. iffllS©— 

laepcaijnft3&Sffa-rS. tt!a»^fittffittffcRVT^i2^y-fBBa©fca>. tM 
[0022] ♦IBHKUfcjWoT, 2©*ffi©^»JX- 30 h^7-f>^)SSffl$nS(HiaO'3#Hl) 0 ?tj;t>*>%±K 

Urn >ifiBjmittCt>& : teaWCj: or««IBIB3««Sti*ffffl*fttf SKW-C 

1. s)B«o*^>3x ae>* »ft<, *©tsm»ftSBfi*>*fc*A:3tia. 

2. SW-/>+^^3> 0 [0 02 9 ] bsab^i4Fc*S##^^-{ ^«US©?§tt 
[0 0 2 3 ] SMW^>*a^-^3>ttgBIi*x fbtt. ^tl^tlbasb©-9-y^7XS/c^y^ ; 7^3> 
^ScSa-S^S14a^V*fc«=«KISttiA(*CCiQ» tf*-: > 3 >{Cffi#t6. in vitror©^§|K:7S3ft3 
3fc65B#fifl©IWfSL *fcaiQjM»63BSIB % *fcttS6fc <fc5lC, Wx.tfv«5^lgG2a/^^ hlgG2b©1f^^^X 
Jff*L<ttl5»*62ttn©«IB, S?)tCSf*L<«l5 3>tT*-i/a>©bsabtt, FcSSM^t-^WK: 

5 0 * L T C ©*S-CCt* 4 ^ * - i> 5 *l/cfflJSffl!S£ S C 4 « W 6 fcT* * & I, > (2). 
n&\Otc#>mm?6o 40 [ 0 0 3 0 ] 3&£&bsab«j|3£ffi©— o(ffl&tfCD3£/c 

[0 0 2 4] SJt8W^>+ A^-^a>tteBB«fflia ttCD2{C»TS)*^LrTffllBC-cS^0fiStt(t-rac<b 

*R(*4f- + -^-rS/c»CC, ftiQ&frfcsB^ iWSKT?****. bsab© FcSP# CCig£ 0 /c Fcggft # 

u< tti5»*»62«fBn. * l < aisjj* ^f* << 7mm&^&$mis?+Mt % UBiatceas 

SlUSH-/;/* a^>3>tSCi5l^„ 3RC»-C.Sl ftS-C*5 5. t"&fe£bsab©— o<D^K*/M//cT 

KDttlE *faEL<tt5R*jfli«©*«tHIBCPBMC=p *ffllSr£Wt4, T«Bia^©FcSg#*^f--{ ^ttBS* 

eripheral blood mononucl eated cell)£#Dx, ^L-C ©^$flffi^^^©I^^^DSf£a©fi^^/cW 

*h^6C©fi^«l*i*6i4H. »*L<«3*6iDH i)K JWW&TffllBiSttftiSISiec-rffliA). BtflM 
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[0 0 3 1] !S«8ftgSOR29CC*JWS3 
&BB* Aftffl. ^O* 9t/>.^aCFbsab«:J:«3|o|tf 6 
ftrSttf fc 3 ft S T * * If U HBIS (4H*/7 * p 7 t - 
V. fflj®m, ftCFNK-rt**5ib*5-rJ4lBl)«:J: 

sB*i»ja$#©s^©^f^r-*s. coeastiTn© 

[0 0 3 2] -«»attRCX=M«fSttSift«, io 

ttiStt©^£& Rasas, $mr?*u?T-i?Ruw 20 
n e> ©«#-£ n 6 a #fflia*i4 oc & 0 a 07s fc bisi 

[0 0 3 3 ] zaeHfSttS^/4fcB=S«fatt!S#«: 

©FcSU^tCS^ Uc7 ^-felf 'J -ffllStt J: &»!»© 30 

fcBHaWMHntt* JBi> 

[0 0 34] «fft©ffiB* EISOHBiaO'^&bsabS: 
ffl t > fc&JI CC9 1 # £S I > T fi»S»3tt!nK**ffiS * RSI t 

^tCioT^^nSo CtietOHRtCfctiT, si—© 40 

#$© 3 %^a5©i4w, »— ©as*©^i44B r© 5 - 
momsmmi * bsab© 3 h & s Lr4t»->fc 

dU5W2#JH). 

[0 03 5] r«#SttRCf/*fc»H»»Sttln*K: 
cfc£ex vivo"C©SfeSftCCteWSfe^— ^©fa-SB, (i) 
ScOS4B9f¥ffl**/Wb«Ci. (11) #©Jt-CB 
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a. flai^hsra^ait*fcB=««fafttsftB«-B 

$ hfc -f > * * ^- i/ 3 >JWHi©iBJiiifc 0 #8? $ ti £ c 

tVhh* C©*ffi-CBC©ft^kB. 7lfi43lffJ3fc# 
[0036] 

^-^a^&Cfol^ ■*«BISBJS*tiQ»*65 
< B2B#H ST, ifcS6tcjff* 0< Bl5»* 6 iB^Pal -f 

B4°c^625 o c©asr\ ftctjffs u < B4°c^6io'cr 

^s^n*, a-f>**^-s/3>B*fiL<B*tt© 
ph*j#o^ ,77 -^aft**©«S[iw«r^i63 n 

-So s)BM>f>+a<-^3>(Dii^m A*rt^© 
sttAB-e-oa-r^ccwistii. fiww-f>**^- 

JOB. l/<B3*>6iOB, 3 6ecJfS5U<B6* 

e> 10a n ^* u a > * » v § n/ca^sa/Kf* t ^ 

3 >B^ >*^-£-&Cfcl>TCMP:3>7 r 4 ^>3 >(iS 
WCCKSS*l/c4Mltt(Good Manufacturing Production 
=CMP))©Tilol«tCiaffia >r -f ^> 3 >OTt 37°Cr^ 

>©T"CB, jflL^jaBR^0tCigL/c^>7 r ^^3> 
©T-CM^fflfaS^fiift i «tc ^ >^ »^<- h Stir fc 

[0 0 3 7 ] ±i^L/ k c-{>*A^-^3>n>f r -<^3 
>BW5^4Lr©**HSh , Ct>4. ffll^64i*H^3HB 

[0 0 3 8] ^ , U-{>4 1 a^-^3>©lfflB*NBBB» 
$U<Bio 7 ^6io 9 fflja©Sr, 3 6tcSf*L<Bfiio 
8 fflSa©ST'ffl^6n^ 0 S«^*£BW38at©£»K: 
J: o r ^JS S tiff > * » > 3 > n >t" ^ 

v 3 >*SJRr* # -5 CW* BtBIS»*5 J: O'-f > * * 
5/ s >JHIBC!«ft). **M©*ffiCC*jt»rfflt»6ti-* 

zfittstta^/ifcBzfi^attfiiftB, 2^e>ioo^q 

©ST', 3 6tCjff*U<B535pe>70/iq©»'C. ftCCjff* 

l< B5*»65o/ifl©ar*irax.e>hS. 

[0 03 9] ffilr^ti&aElljiflBBfljLB. KSffl 
B©3 6ft54ff*iBW*^K:tW3ttBHS*i*. « 
ittt*>vftl1*WfflC^ti. WxB50^6iOOGv©S( 
l«r-ffl^6<iS. *«M©t^— o©j|fe«fi|rB. 

aB»iaiaBffc?B«ii«cj:or. m«*©3 6& 
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[0 040] #mifcLtcj)^zm^htiZ>tji{*&. *? 

So 

[0 04 1 ] l/<{<*> 0)3,0)2 ,CD4,CD5,CD6, 

fctelll£t#ot:i>£ 0 

[0042] *!#$cc uy^tffl^ eftff&inftii, 

W(Ni4fflSa)R07* fc(<iFcrg§f*i-tf ^ 
[0 043] *^(c Ucfj^xm^ 6ftf#£inW*, 

ftf IJ$tnJlO£ 5 K CD40 , CD80 , CDS6 , ICAM-1 t RZf/£ fc 
t*LFA-3CDiy!lCC few SRiS * fc teif # . Rtf/* 

m< 0 KtM >B*f* L<«IUi,IL-2 l IL-4 f IL- 

6,11-8,11-12 f acK/*fc»7NF-aT*S. 

[0 044] TWIS^Ott^ttff * 0 < tt-nHUSOifflJia 

[0045] *m}itbtc&~ixm^htimz>-.m$g 

Sfc«KCD4 x ^«M*tt!SMiAf*a^/*fc«laa)5 
x tKWmmmtViWMtR^/t fcteinCD6 x 5t®iP^ 
iltt!aR!S#RDf/ifcttSia}8 x JnHSBBattCiJaSi 
ttRtf/Sfctttficre xtSB«Hatt!SS!ii#acX/ifc 

[0046] *mMicbtcw-?xm^htim2>=wftm 
x ta^Hatti^JSfta^/ifcttCicDe x tKmmm 

attffiTOJaftRCF/* fc»!Sa>8 x JSJWiBaattCijaia 

flaw /* fc«Cia)2 x ttmBiwattiAiaciftsc;/* fc 

l#nCD28 x ISM^MattttJK!A(*R^7*fc«5iCD44 x 

!nH«nait!Siisei#r * s. 

[0047 ] *|WjCC Lfc3WoTWffltt=*WatttS# 

fcfi^ROftaofcOtt, !JiFcSSf*tS^K*fc«v> 

[0 048] L < &#Mt5t£5> * 
h /v * X Z. Sftfttt Jnf*r * % . 
[0 049 ] Lfc#oTWflltt-»*»ttRtf 
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•?X-IgG2a,5 ? h-IqG2b/*7^ X-IqG2b,7 7 h-IqG2b/ 
* -7^X-IgG3;7 9 h-IqG2b/b h-IgGl,^ v b-IgG2b/b 
h -IqC2 ,7 9 h -IqG2b/b h -IqG3[3iCft<D7 P * 4 G3 
m(st)=7'Dr>f>AfC^] t 7^ h-IgG2b/b h-IgG4;^ 
9 h-IgG2b/^ v h-IgG2c; 

*7^*-IgG2a/b H-IqG3[a&Aa07a^^7' G3m(b+ 

V^^-^a/^^^-EVH-CHl.VL-CLl-t H-IqGl-[b> 
10 ^]-t h-IgC3*-[CH2-CH3] 

V^X-IgG2a/5 ^ h -[VH-CK1, VL-CL] -b f--IgGl-[b> 
v]-b h-IqG3"-[CH2-OI3] 

V}X-IqG2a/b h -[VH-CH1, VL-CL] -b h-IgCl-[b> 
V]-b h-IgG3*-[CH2-CH3] 

V^*-[VH-CH1, VL-CL]- b h-IqCl/7 v h -[VH-CHl.VL- 
CL]-t h-IgGl-[t h-IgG3"-[CH2-CH3] 
V^X-[VH-CHl,VL-CL]-b h-IqC4/7 ? h -[VH-CHl.VL- 
CL]-t h-IpG4-[h>> ? ]-t h-IqC4[CH2(Dl^SaSIia]- 
b h-IqC3* [OQ<DCfcffiffi.®:>7 5 ^25l{i]-b h-IgG 
20 3"-[CH3] . 

V y V -IgG2b/V ^ 7, - [VH-CH1 , VL-CL] - b h-IgGl-[b> 

>>-CH2-CH3] 

•7 ^ h -IqG2b/V ^ ^ - [VH-CH1, VL-CL] - b: h-IqG2-[t> 
>^-CH2-CH3] 

V y h-IqG2b/V^X - [VH-CH1 , VL-CL] - 1 h-IqG3-[b> 

b-^b/V^^-IVH-CKL.VL-CLl-b h-IqG4-[b> 
>^-CH2-CH3] 

b h-IqGl/b h -[VH-CH1, VL-CL] -b h -IqGl-[b 
30 b h-IqG3*-[CH2-CH3] 

b h-IqGl/^^ h-[VH-CHl,VL-CL]-b h-IqGl-[b>>^] 
-b h-IgG4[CH2(DN*JafflJS]-t h -IqC3" [CH2(DC^^M 
iS:>7S y@525l(4]-b h -IcjG3" -[CH3] 
b V -IgGl/ V ^ * - [ VH-CH1 , VL-CL] - b h-IqGl-[b>^] 
-b h-IqG4[CH2CDh^S?l^]-t: h-IflG3* [CH2<DCfc£sM 
i^:>7^ ^ffi[25l{4]-b h-IqG3"-[CH3] 
b h-IqGl/^ y h-[VH-CHl,VL-CL]-b h -IqGl-[b >t^] 
>b h-IqG2[CH2CDN^^M^]-b h-IgG3" [CH2CDC^S^ 
m:>7$ y^25l{±]-b h-IqG3"-[CH3] 
40 b h -IqCl/V^ ^-[VH-CH1, VL-CL] -b h-IqGl-[b >i/] 
-b h-IqG2[CH2C7)^^I^]-b H-IqG3* [CH2CDC£SrI 
i|(:>7^ y^25l{4]-b h-IqG3*-[CH3] 
b b-IgGl/5 ^ h -[VH-CH1, VL-CL] -b h>IqGl-[b >^] 

-b h-IqG3*-[CH2-CH3] 

b h-IgGl/V^^-[VH-CHl,VL-CL]-b h -IqGl-[b >i/] 
-b h-IqG3"-[CH2-CH3] 

b h-IpG2/b h-fVH-CKl, VL-CL] -b b -IqG2-[b > v]- 
b h-IqG3'-[CH2-CH3] 

b b -IqC4/b h -[VH-CH1, VL-CL] -b h-IqG4-[b >V]- 
50 b h -IqG3* -[CH2-CH3] 
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b F-IgG4/b F-[VH-CHl,VL-CL]-b F -IgG4-[b >^]- 
fc h-IqC4[OH2(Df**^]-t F -IgG3* [CH20efcS£M 
i|<:>7 5 ygt25l{±]-t r-IqG3*-[CH3] 
V^X-IgG2b/5 7 h -[VB-CH1, VL-CL] -b r-IgGl-[b> 
S/]_t h-IqG3*-[CH2-CH3] 

V^X-IgG2b/b h-[VH-CHl,VL-CL]-t h-IqCl-[bl> 
5/]-t h-IgG3*-[CH2-OI3] 

V X -IgG2b/V [VH-CH1 , VL-CL] - b F -IqGl- [ b > 
^]_t: h-IqG3"-[CH2-CH3] 

V^X-[VH-CHl,VL-CL]-t H-IqG4/7 * h -[VH-CHl.VU 10 
CL]-b F-IqG4-[b>^]-b F-IqG4-[CH2]-b h -IpG3* - 
[CH3] 

b h-IgGl/^ 7 h-[VH-CHl,VL-CL]-b F-IqGl-[b>^] 

-b F-IqG4-[CH2]-b F -IqG3" -[CH3] 

b h-IqGl/V^X-[VH-CHl f VL-CL]-b F -IqCl-[b >5/] 

-b h-IqC4-[CH2]-b h-IqG3"-[CH3] 

b h-IpC4/b F - [VH-CH1, VL-CL] -b F _IqG4-[b >>>]- 

b r-IqG4-[CH2]-b F -IqG3*-[CH3] 

[0 0 5 0 ] #3HJJCC L/c^o rWfla&RftfiSTS L < 
« % -tr^a-^Jk =M5, fflfeA, *^flE* 20 

tt{ fc£ ft CC fgtS $ tl tc, M X. Fv , Fab , scFvS tc (•£ F (a 

t> 6 tl £ (M A Shal ab\^ , 3 . Exp . Med . 175 (1992) , 2 
17;MocikatH, Transplantation 57(1994) ,405) o 
[ 0 0 5 2 ] ±ELfc«* J 7<DtK&RVmft<Dm 

Stts^icwar**. mas?* u< b k 

F, v^x, "J^ifctt+^iC^fcWILWJlA*© 30 

*S2U~±)ltnfa<DiBR\Z* WitiKbhlerao'Milste 
in(Nature 256(1975) ,49 5)* 0"C Ha rlow&0'Lane(Antib 
odies.A Laboratory Manual (198S) , Cold Spring Harbo 
r) £ tc RGal f e(Meth . Enzymol . 73 (1981) , 3) CC IBizE § tl X 

t ft njftg "C £> & (Ku rucz^ , 3 . Immunol . 1 54 (1995) , 4 576 ; H 
ollinqerl£,Proc.Natl .Acad. Sc. USA 90(1993), 6444) B 

[0054] ttmx*m^hti6mm&&<Dnmte< 40 

'J7t U>X(D'jX F> ^tCU 7 yU >*(/)*>> 6> (11) 
[0 0 5 5 ] ^Green«oc^CDSS(9)^, MLtcPU 
£ C 4 CC <fc o r «ll*Jl95cEa 5 tiX nSfffcfc 

T<Dfe<D#*£:b h-(VH-CHL,VL-CL)-b FlqG4-(b> 50 
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^)-b F IqC4(CH20r*^^|()-b F IqG3' (CH20Cfc88 
£Wlc:>7 = ^aS25l{4)-b HqG3* (CH3) 0 
[005 6 ] nS^MfflKft : t FlgG4/b F-(VH-CH1,V 
L-CL)-b rIqG4-(b>^)-b HqG4(CH2<^f^^^)- 
b F IgG3* (CH2<DC3SSM^ :>7 $ ^g£25l{£)-b h IqG3 # 
(CH3)©iHSO/c^CD!nft:b HgG4*ffll^c=3>b^- 

s/ a > « , ^4 x. « *® (6) tc 3 n r c * 4 <t ^ a #- 

[0 0 5 7 ] -JTC % -S#SttSif*ilf tftl52<DM 

-vms&tmitizbMcjz^xbmfoztinzm 

X.^Milstein^, Nature 305(1993) , 537#BS)„ CO^ffi 

it*i«ojs#%^s-r4ai!iAtBia«*i5iSL#(i-r 
[0058] *^K??ft-rsrais«. is*sicc#tt 

[0059] *«ji©**w&rajBK:s*.s©teaofc 

<D#^t4 ?r l*o »= ©ISJlMS^Wffi* S^r h C t J: 

or. ft x. « r^-^R "KWfr j cscfv) (ommx-mm $ ti 

-S-SCG, S)„ D-I 'J>^7- 

[ 0 0 6 0 ] MtOT. Zffi^F^ttFCab), tilli^lJ-S 

»attfS*©— 3©»att©»«©cH2-ai3ffl«4. 
©#Stt©scFv(c «t o xstk? 6 c i «:<t o riSSSS 

--©x h v ^'3 K>©^A«:J: o-C(rt >^J^©* 

JgK). ffe©^tt©^H©CH2-CH3SJ|?«^S$tl'S.. 

[006 1 ] HS^SIiscFvtimiMHirf &C i^ol 
SBT*S. C ©li^ 3©g ^, ^ ^tt ^ SIT 3GVH-VLM 

[0062] btcv-0-c. wum±t£ -mm 

mt. aS©Jn»©J:'5tc-o©^t4 ; S:'en^n^-f 
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-2=C215©<fc 5 & c-erb-B2. ep-cam)K>ft U X 2© 
Stttt<*©iS§#£btt«:. fco/e-o©taJ££#iJitOT 

<£> 0 

[0064] Cxc-erb^B2 x inCD64©#^tt £}$^Z1S 

f (ab •) 2|ftJt£ ffl i> r ^ffi-T £ c t cc <£ o r tnB 
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4B?*, &#»-o/ci4©tt?a«75o bi^s^ffliaofe^- 

ooa^araH^n/c^, C(DB$ttbsab©S^«&^ 
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